EB PATTERN PROFILE PRINTING 


Field of the Invention 

[0001] The present invention relates to a method of printing and printed 
products. More specifically, the present invention relates to a method of printing 
profile ridges by applying resin to a low surface tension ink. 

Background of the Application 

[0002] In today's marketplace, products are often distinguished as much by 
the packaging in which they are presented as the quality of the product itself A 
package which catches the eye of the consumer is therefore very desirable. To that 
end, increasingly colorful and creative graphics have been applied to packaging in 
an attempt to distinguish one package, and hence one product, from another. 

[0003] One popular graphic with visual appeal for consumers is the 
hologram. Holograms present a three dimensional image to the consumer. 
Unfortunately, holograms are expensive to produce, requiring high precision 
embossing equipment and tools. The capital expense required to produce holograms 
is high enough that holograms are often used as a security device. 
Simpler embossing methods can be used at lower cost than holograms to produce a 
graphic with a textured or raised look and feel. Embossing can produce interesting 
visual effects when a clear profile is embossed over an image. The underlying 
image appears differently from various viewing angles due to refraction of light 
through the embossed profile. However, even simple embossing equipment 
typically requires a significant capital expenditure. 

Summary of the Invention 

[0004] The present invention provides a printing process and a printed 
product in which a coating is combined with an additive that lowers the surface 
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tension of the dried coating. The printing process comprises the steps of providing a 
coating with a surface lowing additive, printing the coating onto a pubstrate in a 
pattern, curing the coating with electron beam ("EB") processing, printing ink over 
the coating, and allowing the ink to dry. The ink flows away from the clear resin 
due to the difference in surface tension, forming patterns of raised ink. 

Brief Description of the Drawings 
[0005] For the purpose of illustrating the invention, there is shown in the 
drawings a form which is presently preferred; it being understood, however, that 
this invention is not limited to the precise arrangements and instrumentalities 
shown. 

[0006] Figure 1 is a top view of a portion of printed matter according to the 
present invention. 

[0007] Figure 2 is a cross section showing clear resin applied to a substrate 
and ink lines according to the present invention before any flow has occurred in the 
ink due to different surface tensions. 

[0008] Figure 3 is a cross section of printed matter according to the present 
invention. 

Detailed Description of the Drawings 

[0009] In order to more clearly illustrate the invention, Figures 1-3 show a 
section of printed matter according to the present invention. Figures 1 and 3 show 
the printed matter following curing, and Figure 2 shows the printed matter 
immediately prior to curing. 

[0010] Before printing, the coating, which can be a resin or varnish, is 
combined with an additive that lowers the surface tension of the dried coating. One 
such additive is a hydroxy-modified polyether silane manufactured and sold by 
BYK-Chemie. The additive enhanced coating 14 is formed over the substrate 10 in 
a pattern of substantially parallel profile lines, leaving spaces between adjacent 
lines of coating 14 so that the substrate remains exposed. The substrate is preferably 
a non-printed metallized film, foil, or other reflective surface. The pattern is then 
electron beam cured. Electron beam curing produces higher ridges 16 (shown in 
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Figure 3) due to its 100% solids chemistry. EB curing also does not produce no 
volatile organic compounds (VOCs) or odors, as it is performed in a vacuum. 
Finally, EB processing allows for nearly instantaneous curing. 

[001 1] The electron beam curable coating is cured using a suitable electron 
beam source. Suitable electron beam sources may be obtained commercially from 
Energy Science, Inc. of Wilmington, Massachusetts. The amount of energy 
absorbed, also known as the dose, is measured in units of MegaRads (MR or Mrad) 
or kiloGrays (kGy), where one Mrad is 10 kGy, one kGy being equal to 1,000 
Joules per kilogram. The electron energy output should be within the range of 1 10 
keV to 170 keV at a dosage of 2.5 to 5.0 MegaRads. Preferably, the energy is 
within the range of 125 keV to 1 35 keV at a dosage of 3.0 to 4.0 MegaRads. 

[0012] When exposed to an electron beam from a suitable source, an 
acrylate monomer reacts with the epoxy acrylate chains to form crosslinks. The 
precursor molecules are excited directly by the ionizing electron beam. Therefore 
no initiator compounds are required, so no residual volatile organic compounds are 
present in the finished product. Moreover, curing is substantially instantaneous and 
provides a cure percentage at or near one hundred percent. 

[0013] Figure 1 shows a section of substrate 10 which has been overprinted 
with coating 14 in a profile pattern. The particular printing method used to apply 
the coating to the substrate is not important, and those of ordinary skill in the art 
will recognize that a variety of printing methods are available. One example of a 
suitable printing method is the rotogravure process. Rotogravure is preferable 
because it produces highly accurate images, while allowing for high press and 
production speeds. Rotogravure cylinders engraved by a laser will yield both the 
production volume and continuous channels necessary to produce the desired visual 
effect. 

[0014] The laser engraver is capable of engraving deep continuous channels 
for the ink 12, as well. Mechanical engraving with a diamond stylus will only 
produce large cells with narrow channels of a much smaller volume. 
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[0015] An ink 12 is applied over the printed coating pattern area 14. The 
coating is preferably clear when dried. Figure 2 shows a cross section of some 
printed matter immediately after the ink 1 2 has been applied. The ink 12 is in 
contact with both the printed dried coating 14 and the substrate 10 between lines of 
coating 14. Because the surface tension of the coating 14 is lower than the surface 
tension of the substrate 10, the ink 12 flows away from the coating 14 and toward 
the areas of exposed substrate 10. 

[0016] Figure 3 shows a cross section of printed matter according to the 
invention after the ink has completed its flow. The ink 12 has collected in the areas 
of exposed substrate 10 between the profile lines of coating 14. Thus, the ink 12 
forms raised ridges 16 that are oriented along the patterned lines of coating 14. 
Because the coating is usually clear or translucent, refraction of light through the 
resin will cause the printed matter to change appearance when viewed from 
different angles. The coating 14 is allowed to set to form lasting raised profile 
ridges 16 oriented along the lines of the ink 12. 

[0017] Without the additive in the coating, the ink would normally flow out 
to a continuous film and would not yield a refraction pattern as contemplated by the 
raised ridges in the present invention. Other visual effects can be created by the use 
of various colored or metallic inks that may be substituted for the clear profile resin. 

[0018] It should be understood that when producing the printed structure on 
press, independent registration control is possible for the individual profile stations, 
resulting in better overall registration. Further, by the use of a laser engraver, 
highly accurate patterns can be created. Also, more volume of the resin or coating 
can be deposited on the surface due to the large volume of cells produced on the 
laser engraver. This large volume is possible with the present invention 
substantially without the occurrence of "flow outs". A later applied viscous coating 
would also discourage such "flow outs." 

[0019] It is contemplated that further variations of the present invention are 
possible by the use of four color printing techniques and by the addition of scuff 
resistant protective coatings or the like. 


[0020] The present invention may be embodied in still further specific 
forms without departing from the spirit or essential attributes thereof and, 
accordingly, reference should be made to the appended claims, rather than to the 
foregoing specification, as indicating the scope of the invention. 
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